There is insufficient information on the epilepsies in Saudi Arabia. The objectives were to classify the patients according to seizure types and epilepsies as well as to determine the factors associated with control. In a hospital-based study, clinical information, electroencephalographic and neuroimaging findings were utilized to classify the cases into seizure types and epilepsies according to ILAE criteria and to determine the factors statistically associated with control. In the study there were 826 patients (454 males and 372 females; mean age = 28.7 years; >80% below 30 years at onset). The seizure types were: generalized tonic-clonic (43.8%). partial seizure secondarily generalized (41.9%). myoclonic (8.4%), simple partial (1.3%). complex partial (1.3%) and absence (0.4%). About 15% of the classifiable epilepsies were symptomatic. Most symptomatic epilepsies occurred in people over the age of 50 years. One-year remission rate was 80% and the factors associated with control were: compliance, monotherapy, therapeutic drug level and seizure type. The results showed that epilepsy predominantly affected young adults and confirmed the association of partial epilepsy with clinical and CT abnormalities. The l-year remission rate was comparable with reports from other studies as well as the factors associated with control in our patients.
INTRODUCTION
Epilepsy is the second commonest neurological disorder after headache in Saudi communities'**. Information on some epilepsies in the central region of the Kingdom such as the juvenile myoclonic and those of late-onset have come from hospital-based studies3". The only study to provide an overview of the pattern of epilepsy and other convulsive disorders came from the eastern region'. Since the findings from one area cannot be generalized to the whole Kingdom, this communication aims at providing information on seizure types and epilepsy classification as well as the factors associated with control in cases seen in the adult neurology clinics in two referral hospitals in the central region.
MATERIALS AND METHODS
The study was undertaken at the King Khalid University Hospital (KKUH) and Security Forces Hospital (SFH) in Riyadh. These hospitals are referral centres providing specialized neurological services and have 1059-l 31 l/98/080501 + 04 $12.0010 facilities for modem investigations. While SFH caters mainly for members of the Security Forces, their relations and officials of the Ministry of Interior, KKUH is open to all Saudis and attracts referrals from all over the Kingdom. The study period was from 1 January 1994 to 3 1 December 1996. All Saudi patients referred with at least two episodes of unprovoked, sudden and transitory neurological dysfunction presumed to result from discharges of cerebral neurons were eligible for inclusion. The episodes had to be stereotyped and eyewitness account was mandatory. Patients with single seizures, febrile convulsions and provoked attacks were excluded as well as those below 12 years of age.
A structural protocol was completed for each patient on the clinical presentation, antecedent events before the first attack and precipitating factors. The findings on clinical examination and the results of the following investigations-interictal electroencephalography (EEG), plain and contrast-enhanced brain computerized tomographic (CT) scan, serum chemistry and complete blood count-were recorded. Only patients with adequate clinical and laboratory data were classified into seizure types and epilepsies according to ILAE @ 1998 British Epilepsy Association criteria** g. Specific clinical and EEG features were necessary for the diagnosis of idiopathic epilepsies. Cases classified as cryptogenic epilepsies had no factor associated with increased risk of epilepsy while the symptomatic ones were the consequence of either progressive or non-progressive cerebral insults. Generalized seizuresiepilepsies were diagnosed in cases without focal onset clinically and absent anatomical localization. All the definitions conformed with the recent ILAE Commission report .
lo The patients were commenced on therapy and the choice was determined by seizure type . 'I. I3 During subsequent clinical visits, inquiries were made about seizure control, compliance with therapy and drug side effects. The serum drug levels were determined using the HPLC method for optimization of therapy and to check for toxicity.
The frequencies of positive responses for all the variables assessed, seizure types and epilepsies were determined. The distribution of the epilepsies according to age-group was made. Association between the variables was tested by Student's f-test, MantelHaenszel chi-squared and logistic regression methods as appropriate .
I4 A probability value of below 0.05 was regarded as statistically significant. All the analyses were carried out with SPSS for windows version 6.0 (1993).
RESULTS
Of the 826 patients (comprising 454 (55.0%) males and 372 (45.0%) females) consecutively assessed in both hospitals, 534 patients (comprising 310 males and 224 females) were studied at KKUH, while 292 (144 males and 148 females) were from the SFH. Their ages ranged between 12 and 85 years with a mean of 28.7 years (SD = 12.4). The age and sex distribution is shown in Table 1 with males predominating over females in all the age-groups except the first two decades. The age at onset in 140 patients (17.0%) was in the first decade, less than 30 years in 681 (82.4%) and only 16 patients (1.9%) were above 60 years at onset. The predisposing factors were: head trauma (8.0%), febrile convulsions (2.4%) and birth complications (1.3%). A positive family history of epilepsy was obtained in 97 patients and consanguinity of parents was documented in 88 patients. Forty-four patients (5.3%) had focal neurologic deficits and 36 (4.4%) were mentally retarded. Interictal EEG showed epileptiform patterns in 374 (45.1%) and was normal in 436 (52.5%). The records of the remaining patients were unavailable. The brain CT scan was abnormal in 101 out of 696 patients (14.5%). The abnormalities included: atrophic lesions (42), cerebral infarction (26), space occupying lesions (16), congenital anomalies (9) and calcification (8). There was significant association between the CT and clinical findings M. AbdulJabbar et al. (Mantel-Haenszel chi-squared test = 26.5, df. = 1, P < 0.00001). Magnetic resonance imaging (MRI) was carried out in 52 patients and 22 were abnormal essentially in patients with neuronal migration disorders, tuberous sclerosis and space occupying lesions. Of the 802 classifiable seizures 434 were generalized. These comprised primary generalized tonicclonic (43.8%), juvenile myoclonic (8.4%) and absence (0.4%). Partial seizures diagnosed in 368 patients included secondarily generalized (41.9%), simple (1.3%) and complex (1.3%) as shown in Table 2 . Neurological abnormalities were significantly more common in patients with partial than with generalized seizures (13.8% vs. 7%) (t = 3.16, P < 0.01) and the same was applicable to the frequencies of CT abnormalities (20.8% vs. 9.6%) (t = 3.96, P c 0.001). The distribution of the 701 classifiable epilepsies according to age-group is shown in Table 3 : all the 322 idiopathic cases were generalized and comprised 270 generalized tonic-clonic, 51 myoclonic and 1 absence. The 275 cryptogenic cases included 26 1 partial and 14 generalized. Of the 104 symptomatic epilepsies, 69 were partial and the remainder generalized. Above the age of 50 years, the proportion of symptomatic epilepsy was 41.5% compared with 12.7% below that age. The difference was significant (chi-squared = 32/O, df, = 1, P < 0.001).
The frequencies of the antiepileptic drugs used were: carbamazepine (3 17), phenytoin ( 173), valproate (125), phenobarbitone (20), primidone (3) and clonazepam (3). The rest were on polytherapy. The serum drug level was in the therapeutic range in 624 (75.5%), low in 87 (10.5%) and in the toxic range in 11 (1.3%) patients. During follow-up for at least 1 year, 660 (79.9%) were controlled, 139 (16.8%) were uncontrolled and information on control was not available in 27 patients. Seven hundred and five patients (85.4%) were compliant with therapy and 88 (10.7%) were non-compliant. Information on compliance was not obtained on 33 patients. The factors significantly associated with control were: compliance, monotherapy, therapeutic drug level, normal neurological examination, normal CT scan, short seizure duration and infrequent attacks (P < 0.05) as shown in Table 4 . With forward stepwise logistic regression, the factors that predicted control were: compliance (@ = 3.7, P -e O.OOOl), monotherapy (j? = 2.0, P c O.OOOl), therapeutic drug level (B = 1 .l, P = 0.01) and short duration of epilepsy before therapy commencement (B = 0.003, P = 0.049). The attack frequency, seizure type, neurological and CT findings as well as the epilepsy classification were no longer significant.
DISCUSSION AND CONCLUSIONS
This hospital-based study has shown that epilepsy is predominantly a disease of young adults as more than 80% of our patients were in the first three decades of life. This is similar to the finding in Al-Rajeh et al.'s study7 and appears to be the experience in many developing countries . I6 Although the age at onset in a few cases was as late as the ninth decade, there was no second peak frequency in our elderly patients as reported in incidence studies in developed countries"* 18. This may be due to differences in demographic structure and predisposing factors between these countries. For instance, the prevalence of stroke is low in the Saudi community because of the relatively young population' whereas it is an important cause of epilepsy in the elderly in developed countries 17, ' * . The male preponderance probably either reflects the pattern of hospital attendance as many studies in the Kingdom have shown6,7*19 or a greater predisposition of males to develop epilepsy. Women stay more at home, do not seek gainful employment and are more restricted in movement outside the home except with male escorts. They are less likely to be exposed to certain risk factors like head trauma from automobile accidents and this may account for the lower frequency of the disease in females. The higher frequency of female patients from SFH was not surprising as military personnel, who are invariably males, are supposed to be healthy and epilepsy would preclude employment. It could also suggest a greater predisposition of males to certain risk factors like head trauma especially as females are forbidden from driving. However, only about 8% of our patients had antecedent head trauma. So the influence of this factor on sex predilection is probably insignificant. The low frequency of birth complications may reflect good prenatal care in the Kingdom.
More than 50% of the patients presented with generalized seizures and the tonic-clonic type was the commonest. Overall, more than 85% of our cases presented with convulsive seizures if we add those with secondary generalization. The frequencies of simple and complex partial seizures were considerably low when compared with the results of incidence studies in many developed countries' '3 ", 18. In the eastern region of the Kingdom, the frequencies of generalized and partial seizures were 71 and 29% respectively7. The high frequency of convulsive seizures in these studies would suggest that patients with severe attacks associated with loss of consciousness and/or those with refractory seizures were more likely to be seen in hospitals rather than those having non-convulsive attacks. In this regard, community-based studies may be expected to give more accurate information on the distribution of seizure types provided the screening questionnaires are sensitive enough to identify partial seizures. The frequency of myoclonic epilepsy was within the range of 5-l 1% reported in a review on this disorde?' though higher than the figure of 3% obtained in Rochester, Minnesota18. This seizure type has been shown to have genetic predisposition3*5*20 and a positive family history was obtained in many of our patients. Genetic disorders appear to be common in the Kingdom because of a high consanguinity rate' and this may be an explanation for the relatively high frequency of this seizure type. The low frequency of absence attacks agrees with the results of many studies7*'2* "* '*. The absence of other types of generalized seizures like infantile spasms, Lennox-Gastaut syndrome and atonic attacks is due to the exclusion of children.
Saudi patients were classified into epilepsies for the first time in this study and 85.1% of the 701 classified cases had either idiopathic or cryptogenic epilepsy. Our figure is slightly higher than the figure of 72% reported in the UKNGP study". Generalized seizures predominated in this study and compared with the partial seizures were associated with less frequent neurological and CT abnormalities. We utilized clinical information and CT findings for our classification since less than 60 patients had MRI. With the use of more sophisticated investigations like positron emission or single photon emission tomography, the proportion of idiopathic and cryptogenic cases may be less.
The l-year remission rate of almost 80% is similar to the reports of many studies in developed countries",'2 ". About 15% of our patients had remote symptomatic epilepsy and generalized seizures predominated. These factors in conjunction with free drug supply and regular monitoring of serum drug levels for dosage adjustment when necessary contributed to the good prognosis in our cases. The factors significantly associated with control in our patients are not different from the findings in other studies"' I23 ". The high compliance rate may reflect improved education about the disease because an earlier study showed that poor compliance in Saudi epileptic patients was associated with low level of education and adverse effect of epilepsy on their lives15.
The limitations of this study include the fact that it was hospital-based with possible referral bias and epilepsies in children were not studied. The former would explain the predominance of generalized seizures while the latter was responsible for the omission of epilepsies peculiar to children. Since health care is free for all Saudis, virtually all epileptics would go to health institutions for free drug supply and this is not likely to be biased between the sexes, therefore referral bias may be downplayed and one would expect hospital-derived data to be close to community-based findings. However, patients with non-convulsive attacks might have been adequately managed at primary care centres without referral to tertiary institutions.
In conclusion, our results showed that epilepsy is predominantly a disease of young adult Saudis with generalized seizures being more frequent than partial. The majority of our patients had idiopathic/cryptogenic epilepsies and a high remission rate was associated with good compliance, monotherapy and therapeutic drug levels.
